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Cau 1. (2,0 diém)

a. Tim gia tri 10n nhat va gia tri nho nhat ciia ham sé y = (x—18)+/x* +16 trén doan [0;3].

b. Tim tat ca cac gia tri ciia tham s m dé d6 thi hamsd y = x* — (m+1)x* +2022 c6 ba diém cuyc trj tao thanh
mot tam gidc c6 ba goc nhon.

Céu 2. (2,0 diém)

a. Giai phuong trinh log, Vx* —x+1+log, (1-2x)+2x=1-vx* —x+1.
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b. Goi 4 1a tap hop tat ca cac s6 tu nhién c6 5 chit s6. Chon ngau nhién mot s tir tap hop A. Tinh xac suét dé
chon dugc mot s6 sao cho s0 d6 chia hét cho 7 va co chit s6 hang don vi bang 1.

Cau 3. (2,0 diém)

a. Cho F(x) la mot nguyén ham cia ham sé f(x)=+/In’ x+1.1n—x thoa man F (1) =%. Hiy tinh [F(e)]z.
x

b. Trong khong gian Oxyz, cho mit cau (S):(x+ 1)2 +(y —4)2 +z° =8 va hai diém A(3;0;0), B(4;2;1). Goi
M 1a mot diém bét ky thudc mat cau (S). Tim gid trj nho nhét cua bicu thie MA+2MB .

Cau 4. (3,0 diém)

Cho hinh chop S.ABCD, day ABCD 1a hinh chit nhdt c6 AB=a, AD =b, SA vuong goc voi day va SA4 = 2a.
Goi M 1a diém ndm trén canh S4 sao cho AM =x (0<x<2a).

a. Tinh dién tich thiét dién cta hinh chép S.ABCD cit béi mit phiang (MBC) theo a, b va x.

b. Tim x theo a dé miit phang (MBC) chia khdi chép S.ABCD thanh hai phan ¢6 thé tich bang nhau.

¢. Trong truong hop ABCD la hinh vuéng canh a, goi K la diém di dong trén CD, H 14 hinh chiéu cua S 1én
BK. Tim vi tri cua diém K trén CD dé thé tich khdi chép S.4BH 13 16n nhat.

Cau 5. (1,0 diém)

2 Inb—Ina ab+1
< < .
b+a b—a 2ab

Cho céc s6 thyc duong a, b voi a < b . Chitng minh rang

HET




Cau la.

Cau 1b.

Cau 2a.

Cau 2b.

LOI GIAI THAM KHAO

--- Nguyén Xuin Chung ---

Tim GTLN, GTNN cta f(x)=(x-18)v/x*+16 trén [0;3].

2 _18x 2(x2—9x+8) 2(x—8)(x—1)
Tacod f'(x :\/x2+16+x = = )
/(%) Ji+16 NP +l6 Jx2 +16

Xét trong khoang (0;3), f'(x)=0<x=1.
Vay GTNN Ia f(3)=-75, GTLN 1a £ (1)=-17/17 .
Xét y=x4—(m+l)x2+2022. Ta co y’:2x[2x2—(m+1)].

Ham s6 cébacuctrikhi m+1>0< m>—1.

+1)
Toa d0 diém cuc tiéu bén trai B[— m2+ ! ;— (m 1 ) + 2022], toa do diém cuc

dai la A(O; 2022) . Tam gidc c6 ba goc nhon khi :

— 2 12 14
COSOCZyA y3>\/§<:> (m+) >\/§\/m2+1+(m+) Vi m+1 0,

t=—r
BA 2 4 16

m+1

ta co 4t4>2(t+t4)<:>t(t3—1)>0:>t>1.Khidc’) >l=>m>1.

Két hop ta c6 diéu kién can tim 1a m > 1.

Dbiéu kién x < %

Ta c6 PT < log, Va* —x+1++x* —x+1 =log, (1-2x)+(1-2x) (%)

XéthamsS f(t)=log,t+t= f'(¢) :ﬁ+l >0,V >0,nén f(t) dong bién.
n

Do d6 tte (*) suy ra Vx> —x+1 :(1—2x)2>x:0 (Vi x<%).

Vay phuong trinh c6 nghiém duy nhat x =0.
S phan tir khong gian mau n(Q)=9.10%.

Gia st chon dwoc sd abedl va abedl chia hét cho 7.

S6 nho nhat thdéa man 1a 10031. SG 16n nhat thdéa man 1a 99981. Cac thuong lan
luot khi chia hai s trén cho 7 1a 1433 va 14283.

Ct cach 10 don vi thi ¢ dting mot s6 chia hét cho 7. Mat khac dé tan cung la 1
thi thwong c6 dang *3, trong do 1433 < *3<14283. Nhu vay s cac thuwong tim

14283 -1433

duwoc la +1=1286.

1286 643

Vay c6 1286 so thoa man. Xac suat can tim p = 5 10° 0> 0,0143.




Cau 3a.

Cau 3b.

Cau 4a.

Tim Ix/1n2x+11n—xdx.£)ét VinPx+l=u=Inx+1=u’= 21nxdx=2udu.
X

X

Khi d6 I\/ln2x+1ln_xdx:ju2du Z%MS +C . Hay F(x):%(\/lnszrl)3 +C.
x
Gia thiét F (1) =%:> C=0.Dodé F(x) =%(\/ln2x+l)3.

vay F(e)=~(V2) =[F(e)] ==
3 9
Tim GTNN ctia MA+2MB.
M3t cau c6 tim 1(-1;4;0), ban kinh R =2+/2. Tinh I4 = (4;-4;0).
Dt 14 = 4IC = IC = (1;-1;0) < C(0;3;0) va IC =2 <R=242.
Ta 06 MA® =(E—W)2 _ 14> + IM? — 2TAIM = 40—8IC.IM
Hay MA® =4(2+8-2IC.IM )= 4MC”, suy ra MA =2MC .
Khi d6 MA+2MB =2(MC + MB) > 2CB = 6+/2 . Pat dugc khi M = CB(S).
Ta co m:t@=(4t;—t;1),t>0, suy ra M(4t;—t+3;t) thay vao mat cau
(4t+1)2+(t+1)2+t2 =8.

—5++/133 :M(—10+2\/133 13+413 .—5+\/133J
18 2 9 ¢

Suvrat=
y 9 18 8

Vay min(MA+2MB) =62

Loi binh.

Thi tw ludn va d€ tim min — max thi bt budc chi ré dat dwoc khi nao. Bat d:fmg
thtrc khdng yéu cau bat budc.

Tinh dién tich cua thiét dién.

Tac BC//AD = BC//mp(SAD), do d6 mp(MBC)mp(SAD)=MN //AD
. Mt khéc 4D L mp(SAB)= MN L mp(SAB). Thiét dién BMNC la hinh
thang vuong tai M va B.

. MN SM y 2a-x b(2a—x)

Dit MN =y thi =—— ="« 2 = = y=
AD  S4 b 2a 2a




Cau 4b.

Cau 4c.

Cau 5.

NS 2
Dién tich S, = (y;—b) VX' +a’ = b(4a x4) X *a (dvdt).
a

Tim x theo a d&€ mp(MBC) chia khdi chép thanh hai phan c6 thé tich bing

nhau.

Ha SK 1| BM = SK 1L mp(BMNC) nén SK la duwong cao ciia S.BMNC .

Hai tam giac vuong dong dang MKS ~ MAB suy ra kS _ E, do do:
AB MB
2a—x)a . b(2a—x)(4a—x
SK:—( = )2 va Ve = ( )( ) (1).
X +a 12
citnsn 1 1 ba’ . . .
Mat khac EVS.ABCD = g.2a.ab = (2). Tke (1) va (2) ta co:
b(2a—x)(4a- 2
( ¢ ?2( ¢ x):bgz <:>(2a—x)(4a—x)=4a2:>x:(3—\/§)a.

Vay x = (3 ~5 )a thi mp(MBC) chia khéi chép thanh hai phan c¢6 thé tich

bang nhau.
Xac dinh vi tri diém K dé€ thé tich khéi chop S.ABH 16n nhat.
Ta c6 thé tich khoi chop S.4ABH 16n nhat khi dién tich ABH 16n nhit.

1 1 2

Ma BK L (SAH)=> BK L AH nén S, == AH.HB < (AH’ +HB2):%.

ABH

1

Nz _ ~AC, khi 46 H1a tam hinh vuéng ABCD.

D&u bang c6 khi AH = HB =

2
2
Vay khi K trung D thi thé tich khéi chop S.4ABH 16n nhat.
2 Inb—-Ina ab+1

< <

,voi 0<a<b.
b+a b—a 2ab

Chitng minh bat dang thitc

bt é=l+x,(x>0):>b:a(1+x):>a+b=a(2+x);ab:az(1+x).
a

2 Inb—Ina 2 In(1+x)
< = <
b+a b—a a(2+x) ax

Xét f(x)=(x+2)In(x+1)—2x trén (0;+o0) (va cac ham s& khac), co:

+ Khi do:

<:>(2+x)ln(1+x)—2x>0.

f(@=h4x+n+z:f_zthx+g+;%7_1
f'(x)= Lt __« ~>0,Vx >0 nén f'(x) dong bién, suy ra:

Cxtl (x+1) (x+)



f'(x)>f'(0)=0 nén f(x) dongbién, suyra f(x)> f(0)=0 (1).

+ Mat khac ab+1 > 2vab _ 1 , do d¢ ta di chitng minh

2ab 2ab \/E

Inb-lna __ 1 _ In(x+1) I & g(x)="x+IIn(x+1)-x<0.

< =
b-a \/E ax a (x+1)

g'(x)zw—l<0<:>h(x):2+ln(x+l)—2\/x+l <0.

24x+1
Ta cé h'(x)= L __ 1 _1=v¥+l g nénnén h(x) nghich bién, suy ra
x+1 Jx+1 x+1

h(x)<h(0)=0.
Do d6 g(x) nghich bién, suy ra g(x)<g(0)=0 (2).
T (1) va (2) ta c6 bat déng thitc da cho dugc chitng minh.
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